Multiple conformations of a protein demonstrated by magnetization transfer NMR spectroscopy.
It is generally accepted that a globular protein in its native state adopts a single, well-defined conformation. However, there have been several reports that some proteins may exist in more than one distinct folded form in equilibrium. In the case of staphylococcal nuclease, evidence for multiple conformations has come from electrophoretic and NMR studies, although there has been some controversy as to whether these are actually interconvertible forms of the same molecular species. Recently, magnetization transfer (MT)-NMR has been developed as a means of studying the kinetics of conformational transitions in proteins. In the study reported here, this approach has been extended and used to demonstrate the presence of at least two native forms of nuclease in equilibrium and to study their interconversion with the unfolded state under the conditions of the thermal unfolding transition. The experiments reveal that two distinct native forms of the protein fold and unfold independently and that these can interconvert directly as well as via the unfolded state. The spectra of the different forms suggest that they are structurally similar but the MT experiments show that the kinetics of folding and unfolding are quite different. Characterization of this behaviour will, therefore, have important implications for our understanding of the relationship between structure and folding kinetics.